Proof. Since $G$ is a group, there exists an inverse element $c^{-1}$ of $c$ . By the homogeneity $ ac\geqq b\sigma$ implies $(ac)c^{-1}\geqq(bc)c^{-l}$ . Therefore $a\geqq b$ . Theorem 2. In the strong $p$ . $0$ . semigroup $S$ the following properties are held: 1) $ac=bc$ implies $a=b$ (product cancellation law).
2)
$aa>b_{\backslash }^{\rho}$ , implies $a>b$ (order cancellation law).
3)
$a>b$ 
Proof. 
. By the strongness of.
Moreover, it is easy to see that the above-defined order $\geqq$ fulfils the
The correspondence $a\leftrightarrow(ax, x)$ is the order-isomorphism of
Such an obtained group $G=Q(S)$ , which is the minimal $p$ . $0$ . group containing $S$ and uniquely determined by $S$ apart from its orderisomorphism, will be called the quofienf group of the $p$ . $0$ . semigroup $S$ . be any element of $G$ such that $e>x$. We can put $x=a^{-1}b,$ $a,$ $b\in S$ .
Thus we obtain $a>b$. Hence there exists an element $c$ of
Definiton 4. Let Cmlbry. An element of a normal $p$ . $0$ . group has an infinite order, except the unit element.
$t$
Defrnition 7. Suppose that two partial orders $P$ and $Q$ are defined on the same semigroup $S$ and that the relation $a>b$ in $P$ implies $a>b$ in $Q$ ; then $Q$ will be called an extenszon of $P$ . An extension which defines a linear order on $S$ will be called a linear extenstion.
In the set as of all partial orders defined on the same semigroup $S$ , we put $Q\succ P$ if and only if $Q$ is an extension of $P$ . Then $\mathfrak{P}$ is a partially ordered set under this relation $\succ$ .
Theorem 13. Let $P$ be a strong partial order defined on an abelian semigroup $S$ and $x$ and $y$ are any two elements non-comparable in $P$ .
Then there exists an extension $Q$ , which is strong, of $P$ such that $x>y$ in $Q$ if and only if $P$ is normal. (3) Proof. Sufficiency and $b\geqq a$ in $P$ , that is, $a=b$ which is absurd.
ii) We show the transitivity of $Q$ . Assume that $a>b$ and $b>c$ in $Q,$ $i$ . $e.$ , for some non-negative integers $n,$ $m,$ $i,$ $j,$ $a^{n}y^{m}\geqq b^{n}x^{n}$ and $b^{i}y^{j}\geqq c$ ' $x^{\dot{\rho}}$ in $P$ . By multiplying as in i) we get $a^{nl}y^{mi+nf}\geqq c^{n}x^{m:+nj}$ in $P$ .
Here $ni$ is not zero, and $a=c$ is by i) impossible, so that $a>c$ . in $Q$ .
iii) We prove next the homogeneity of Q. $a\neq b$ implies
We may prove the normality and the strongness of $Q$ . Indeed, supposing $a^{n}>b^{n}$ in $Q$ for some positive integer.
$n$ , i.e., $(a^{n})^{t}y^{j}\geqq(b^{n})x^{j}$ in $P$ , we see at once that $a>b$ in $Q$ . Suppose that $a(*>bc$ in $Q$ , i.e., $(a\sigma)^{n}y^{m}\geqq(bc)^{n}x^{m}$ in $P$ for some $n,$ $m$ . Then by the strongness of $P$ we are led to the result $a>b$ in $Q$ .
Necessity: Let us assume that there exist elements 
